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Practicalities

= Duration: 50-60 mins

Ask a question

Questions are encouraged!

Please type questions in the top of the right sidebar

= All questions are anonymous

=  Try to keep them relevant to the topic

We will answer questions towards the end
This is the chat =

The chat is not anonymous, and should not be used

for questions

If you have more questions:
=  Go to DevZone for Nordic related questions D e V Z 0 n e
Antenna related: lgnion engineering support

A recording of the webinar will be available together

with the presentation at webinars.nordicsemi.com



https://devzone.nordicsemi.com/
https://ignion.io/design-center/engineering-support/
https://webinars.nordicsemi.com/
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Solving the customer journey
From idea to finished product
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Best in class SoC Unique high performance Comprehensive Extensive SW/HW Vibrant developer community.
and nRF9160 SiP connectivity stacks nRF Connect SDK development tools Expert developer support team
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Your product! Extensive Partner programs Cloud based services Cloud connectivity Partnerships with network
(Location, etc.) (nRF Cloud, AWS, Azure, AVSystem operators / MVNOs

etc.)
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Nordic Partner Program

Simplify cellular with solutions optimized for Nordic technologies
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Why Nordic and Ignion partner up

= Antenna is a crucial part of any wireless loT design

NORDIC’

SEMICONDUCTOR

= Antenna design can be difficult, and is often S
considered too late in the design process I

= “Ease of use” is both in Nordics and Ignions vision . . NN
ignion
= |gnion provides a solid solution for Nordic
customers
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DESIGN SOLUTION

Nordic & Ignion partnering on making RF easy

VIRTUAL ANTENNA®
LTE-M/NB-loT and GPS
with one antenna.

MATCHING NETWORK
to configure any band or protocol.

GROUND PLANE
delivering optimized
Ignion Virtual Antenna® technology RF performance.
* Easy-to-use antenna solution delivering first
time right.

* Market leading flexibility (698 MHz-10GHz).

*  Multiband & multiprotocol: different wireless
protocols - in just one component.

* Longrange & long battery life.

* First time through certification.

* Low lead times.
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Live demo use of the Antenna Intelligence Cloud™

ANTENMA INTELLIGENCE CLOUD SERVICE

www.lgnion.io/nordic

Request Form
How to design an [oT antenna? q
One of the biggest challenges when it comes to developing an IoT Device is enswring that @ S
wour idea can be realized as a product We've crested an online antenna design tool that e
. allows you to figure out exectly which type of antenna provides the best solution for your
project. LTE-Cat M
| -

By gimply filling out the form, you'll raceive a detailad report with your antanna designin - = T
under 24 hours free of charge (TEC 'z apply). Try it now and see cur innovative tool in action AL G (GLaE)
end gst 8 complete simulation design recommendation tailered to your PCE.

ADD A COMMUNICATION STANDARD

[o]

% PCE length & width (mm)
m
=
o
b ~ -
= £ ® e mm
5]

—

Application

Do you have a preferred antenna?

GET HELP

Choose for me



http://www.ignion.io/nordic
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Try the Antenna Intelligence Cloud tool and win!

1 2 3
Go to Fill out the form Get antenna design
in24 h

Reguest Form

Communication Standard 1

LTE-Cat M

Salect a Frequency Reange (MHz)

www.lgnhion.io/nordic

) COMMUNICATION STANDARD

From all the submissions during this week of the webinar, we will draw a winner of:
Nordic Thingy 91 + 1 hour consultancy with Ignion antenna expert



http://www.ignion.io/nordic
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POLL1: What is the most challenging part of antenna integration for cellular loT?
a) Choosing the right antenna component
b) Integrating and tuning the antenna

c) Planning resources needed for the antenna

Your innovation.
Accelerated.

11
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POLL2: What is the size of your loT device? Longest PCB dimension
a) >10cm
b) 5-10cm

c) <5cm

12
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Cellular IoT Antenna
Design Journey
1. FEASIBILITY 2. BUILD GERBER FILE 3. EM SIMULATION 4. GERBER SANITY CHECK 5. PRODUCE PROTOTYPE 6. CERTIFICATION

ANTENNA INTELLIGENCE CLOUD™ USE TEMPLATES MICROWAVE TOOLS IGNION SERVICE FINE-TUNE ANTENNA PRE-CERTFICATION TEST
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Feasibility
Use Antenna Intelligence Cloud ™ report

Antenna Selection & Location Matching Network topology Return Loss & Efficiency
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This product and its use are protected by at least one or more of the following patents and patent applications PAT. US 62/529032; and other
domestic and international patents pending. Additional information about patents related to this product is available at
www.ignion.io/virtualantenna/



http://www.ignion.io/virtualantenna/
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Feasibility
Evaluate PCB size influence on
antenna performance

* Antenna efficiency is influenced by PCB dimensions
* Lower frequency bands are significantly reduced in smaller PCB sizes

* Keep size in mind when evaluating regional certification requirements
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Antenna efficiency in 5 different board sizes (%)

698 —748 MHz ~ 746-803 MHz ~ 791-849 MHz 824-894 MHz 880-960 MHz  1710-2220 MHz

WL 100x50 M75x50 mMS50x50 mXS30x40 M Round D40

Section B

Port#2 -

i Section

‘;Jj Port #2 P""_"f

Section B

Size: 100 mm x 50 mm

Size: 50 mm x 50 Amm

Size: 75 mm x 50 mm

Size: 30 mm x 40 mm

Size: 40 mm diameter
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Feasibility
Check certification in low frequency bands 5 board sizes and the estimated TRP

Certified Non-certified

TRP (dBm) | ! ‘ 1
AT&T Vodafone

22

TRP (dBm) = [Estimated RF module Output 20

power (dBm)] + [Total Efficiency (dB)] '
16 NONE

14
12

10

AMERICA EMEA CHINA Regions
(699 - 746 MHz) (832 - 862, 880 - 915) MHz
B12 B8, B20

TRP: Size: L, M . Size: S, XS, R \\ TRP target to pass certification
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Passive versus active tunable matching network

+ Rule of thumb: consider active matching network when 1oy e o8

53,1
PCB dimensions 50 x 50 mm or smaller

Passive solution

23,1 .

880-960 MHz

824-894 MHz = =
27’6 TRIO

mXTEND™
chip antenna

component

791-849 MHz

30,4

1 switch solution
Qm13345
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698-748 MHz
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15,9 EL
» gAo>

J 0,0 10,0 20,0 30,0 40,0 50,0 60,0 70,0

50mm

S size PCB (50 x 50 mm) H Passive solution 1 Switch solution
Antenna efficiency with active and passive matching network (50 x 50 mm PCB)
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Gerber Build & Ignion Sanity Check

* Follow design recommendations from Antenna Intelligence Cloud™ report.

* Download our Design info pack to get the design templates

* Review the main design parameters from the antenna perspective:

Clearance area in all the layers of the PCB design

Antenna footprint & matching network topology and pad layout
Feeding line & transmission line to the RF module

Continuous ground plane layer in at least one layer of your design

Avoid metallic components near the antenna

A

Your innovation.
Accelerated.

Bottom Layer

Measure

mmo|O|m|>

Gerber PCB
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Typical mistakes when designing
antenna for cellular

o The antenna needs a surface and volumetric clearance area in order to radiate properly.
Not considering influence of

Clearance area
Materials in proximity
Casing material
Battery placement

Metallic screws

NEVER place batteries below
the surface clearance area.
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Testing Physical Prototype

NN03-310

* Verify correct reflection coefficient with VNA = NN03-310

a =
o =

-ij 21 NN03-320

* Fine tune matching network if needed

* Verify total efficiency in anechoic chamber

100
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8 - on

Matching network topology and

0,7 0,9 11 13 1,5 17 1,9 21 Prototype of L (100 x 50 mm) component values of L (100 x 50 mm)

Frequency (GHz)

Measured total efficiency compared to simulated for L
(100 x 50mm)
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Materials in proximity — influence on antenna performance
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07 03 11 1.3 14 16 1.8 2,0 2,2

Your innovation.
Accelerated.

13 14 16

0,7 09 11 13 14 16 18 0,7 09 11 13 14 16 18 2,0 22 07 09 11 18 20 22
Frequency (GHz) Frequency (GHz) Frequency (GHz) ! Frequency (GHz)
* Ok to place device * Keep some distance * Locate placement with * Keep metal at distance

close to wood minimum body influence

*  Re-tune matching if metal close

Five different distances between the L size PCB (100 mm x 50 mm) and the surrounding material: 20mm, 15mm, 10mm, 5mm and Omm have been analyzed. See design guide for more information.
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Summary
Resources to support your antenna design journey
1. FEASIBILITY 2. BUILD GERBER FILE 3. EM SIMULATION 4. GERBER SANITY CHECK 5. PRODUCE PROTOTYPE 6. CERTIFICATION
ANTENNA INTELLIGENCE CLOUD™ USE TEMPLATES MICROWAVE TOOLS IGNION SERVICE FINE-TUNE ANTENNA PRE-CERTFICATION TEST

am’ NN
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5”0 sectiong Section A1 b Section A2

SectionA3 )

lgnion.io/nordic ignion.io/design-
center/libraries/

ignion.io/design-center/engineering-support/



http://www.ignion.io/nordic
https://ignion.io/design-center/libraries/
https://ignion.io/design-center/engineering-support/
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How to easily get started with Nordic & Ignion
New Design Guide available from today

¢ ignion™ gt *  New Design Guide:

. . * Step by step Virtual Antenna® Design Journey Guide
Design guide to

cellular loT *  Simulations
antenna

integration (with
Nordic nRF91 60) * Lab measurements

Building prototype

Evaluating certification
PCB size influence on antenna performance

Materials in proximity influence on antenna performance

DESIGN GUIDE
TRIO mXTEND™ (NN03-310)

Ul * Download on: https://ignion.io/landing-page/nordic-hw-design-guide/

23


https://ignion.io/landing-page/nordic-hw-design-guide/

N

Register for upcoming
Nordic Tech Webinars



http://www.nordicsemi.com/webinars

